Summary.-The results are presented of a case-control study conducted in the north of Iran. The main aim was to study factors identified in a previous study as potentially causally related to cancer of the oesophagus. Other tumours (lung, stomach, breast, large bowel, larynx and pharynx) were included to distinguish findings specific for oesophageal cancer from general characteristics of cancer patients, due for example to ascertainment bias, and to verify that expected associations, such as between lung cancer and cigarette smoking, would emerge under the prevailing field conditions. Two controls were chosen per case, matched for village of residence, age, sex and language group. Reinterviewing was performed to a limited extent to assess the accuracy of replies to questionnaires. The following were found not to be associated with oesophageal cancer: consumption of sheep's milk and yoghurt, sesame oil, chewing of nass, making of carpets, use of pregnancy diets, salting and sun-drying of meat and use of wild spinach. The use of opium, bread and tea could not be assessed in the retrospective framework. Strongly associated with risk of oesophageal cancer were low socio-economic status and low intake of fresh fruit and vegetables. The two factors each had an independent effect, and were more marked for oesophageal cancer than for the other tumours.
VERY HIGH RATES of oesophageal cancer among both men and women occur in north-eastern Iran, together with striking gradients of frequency along the Caspian Littoral (Kmet & Mahboubi, 1972; Mahboubi et al., 1973) . The results of a largescale investigation of the way of life and environment of the populations living in areas of differing incidence had suggested certain variables which might be implicated in the development of oesophageal cancer in the Caspian region (Joint Iran/ IARC Study Group, 1977) and a casecontrol study was mounted to show which, if any, of these could be directly implicated in the lives of cancer patients from the area.
ORGANIZATION OF THE SURVEY
Questionnaire.-The population investigation had shown the following variables in some degree of geographical association with the incidence of oesophageal cancer:
(a) consumption of bread (b) consumption ofsheep's milk and yoghurt (c) a low intake of vegetables, most fruit and food of animal origin producing a low intake of vitamin A, riboflavin and good quality protein (d) use of sesame oil for cooking (e) frequency of tea consumption (f) the chewing of nass (tobacco and lime), a habit confined to males (g) use of opium (h) making of carpets or felts, an activity confined to females (i) consumption of a special foodstuff, made of crushed pomegranate seeds, pepper and raisins, during pregnancy (j) the preserving of meat by salting and sun-drying, and (k) the occasional use of a wild spinach, which has a high nitrate content (although the general use of wild vegetables was much greater in the lower-incidence areas)
The present study was plained to investigate as many of these variables as could usefully be studied retrospectively. Enquiries about the use of opium were therefore omitted, since our own previous investigation had demonstrated that replies were usually false (Joint Iran/IARC Study Group, 1977) . The methods and frequency of using opium are therefore the subject of a separate investigation. No questions were included on alcohol consumption, as all previous work in Iran had shown that the intake of alcoholic drinks is negligible in the predominantly rural communities of the study area. A large part of the questionnaire was devoted to details of dietary intake, both recent consumption and consumption during early adult life ("at age 25"). As an indirect indicator of diet, questions were included on aspects of socio-economic status. For women, the socio-economic questions relating to ownership of land or animals concerned the husband, and for widows who had not remarried, the questions concerned the dead husband.
Questions were included on both the chewing and smoking of tobacco, although the latter had not been found to be associated geographically with oesophageal cancer in northern Iran. However, in view of its role elsewhere in the world, questions were included about the smoking of cigarettes and the water-pipe.
Information was obtained on place of birth and residential history. Reliable information on other cancer cases in the family was not available.
Patients for interviewing were drawn from the whole study area covered by the Caspian Cancer Registry (Mahboubi et al., 1973) . This comprises the Provinces of Mazandaran and Gilan, which lie in a narrow strip of land about 700 km long between the Caspian sea to the north (or the Soviet border on either side of the sea) and the Elburz mountains to the south, and the District of Ardebil, which lies across the mountains to the west of the Caspian on the main plateau surface of Iran (see Fig. 1 ). The total population is about 4 million. As in the previous population investigation, both the mountainous regions of each administrative area and the Zaboli and Baluchi migrant workers in the Gorgan/ Gonbad area were omitted from the study.
Cases.-Interviews were conducted with oesophageal cancer patients and patients with a variety of other types of cancer (namely of the stomach, lung, pharynx, larynx, breast, colon and rectum). Cases included in the study were those registered in the 14-month period beginning in December 1974.
The purpose of including patients with tumours at other sites was three-fold: (i) to see whether any associations of environmental factors with oesophageal cancer which emerged from the study were specific for that site and not a bias characteristic of patients who appear in the Cancer Registry; (ii) to confirm that a questionnaire was capable of revealing expected associations in the present study (for example, lung and laryngeal cancer with tobacco usage; breast cancer with parity and age at first pregnancy); (iii) to take the opportunity to increase knowledge of other tumours in the area.
The level of diagnosis in the study area has been discussed in a previous paper (Mahboubi et al., 1973) . Table III gives the diagnostic methods relating to cases of the present study. Patients registered solely from the graveyards, and from the Statistical Offices, which cancel the identity cards of people who have died, were omitted from the study, because a high level of inaccuracies was suspected in the recording of diagnoses and because address details were very rarely given. Patients over the age of 80 and under 18 were omitted from the study.
Controls.-Each patient was matched to two randomly selected controls of the same sex and age (within 5 years) and resident in the same village or town. Matching by place of residence (defined as permanent residence directly before onset of the disease) was essential in view of the marked geographical differences in incidence across the study area.
In the area of high incidence, where there are three language groups (Turkoman, Persian and Turk) living within short distances and sometimes in the same communities, patients and controls were also matched for "Language first learnt as a child".
For the villages a sampling frame for the selection of controls existed in the lists of all households regularly compiled by the Malaria Eradication Organization. Households were chosen at random from these lists until the appropriate controls were found.
For the towns, the absence of similar lists necessitated the construction of ad hoc sampling frames. In each town, a census was performed in a sample of street blocks, the sample being selected by systematic sampling from a random starting point, using the largescale town plans recently prepared by the National Statistical Office. Where no plans existed, the field teams drew up their own.
Potential controls, in the right age group, were rejected by the interviewers only if they had died or if they had moved home permanently out of the study area Division of the study area.-For the purpose of interviewing, the study area was divided into 4 zones:
(i) the Gonbad/Gorgan zone of very high and high incidence, which is inhabited by Turkomans to the north, and Persians and Turks to the south; (ii) the Babol zone covering central and western Mazandaran, which has a moderate incidence and a population speaking the Mazandarani dialect of Persian; (iii) the Rasht zone covering the province of Gilan, which has relatively low incidence and a population speaking predominantly Gilaki Persian, although this gives way first to Taleshi and then to Turkish as one progresses west and north towards Ardebil; (iv) the Ardebil zone of relatively high incidence in a Turkish-speaking population. Choice of interviewers.-In each study zone, interviewers were appointed who spoke the principal local language or dialect, thus avoiding the use of interpreters. Candidates were chosen who had completed their high school education and therefore also spoke fluent Persian. All interviewers were men between 20 and 30 years of age. During the study, 4 interviewers left and were replaced. Patients and controls were always questioned by the same interviewer.
Improvement of cancer registration.-During the months before the start of the study the process of cancer registration was strengthened. The intensification of registration increased the number of new entries in the Registry by 8% for cancer of the oesophagus and 37 % for tumours at the other sites in the study.
Development of the questionnaire.-The questionnaires were written in English and translated into Persian. The questions were then discussed in detail by Iranian and English-speaking participants in the study, each of whom had some knowledge of each other's language. Arrival at a correct translation was greatly facilitated by the experience of questionnaire-writing gained during previous phases of the study. The questionnaires were field-tested during July and August
1974.
Supervision of the study and training of personnel.-All supervision of the study was carried out by one of the authors (PJC) who had a working knowledge of Persian, with the help of a technician who was fluent in Turkoman, Persian and Turkish.
During a pilot phase of 2 months, the interviewers and cancer-registry technicians were given thorough training in all aspects of their work. Then, during the first 6 months of the study, the interviewers were visited every 2 weeks by the study supervisor. In the remainder of the study, interviewers were visited once a month. In the course of these visits, all the questionnaires were checked for completeness, for obvious ambiguities and for accuracy in the matching of controls. Occasionally, it was necessary for the interviewers to make a further visit to the home of a patient or control in order to collect missing information.
The main study Cases included.-Interviewing started in January 1975 and continued for about 15 months. During this period, 638 oesophageal patients were registered and 489 patients with tumours at the other sites under study. Of these 344 and 181 respectively were interviewed complete with 2 controls. Table I gives details of the number of interviews completed and the reasons for lack of interviews.
The original aim was to interview all patients registered who were eligible for interview. The main reasons for not achieving this were inadequate addresses and a lack of personnel and vehicles for the interviewing.
As it became clear that it would not be possible to interview all patients, certain steps were taken to minimize the effects of this deficiency on the results of the study:
(a) very early, in the Babol region, it was decided to omit from the investigation an area which was distant from the regional centre (Fig. 1 ). This represented a reduction of 15% in the regional workload, and accounted for 7 % and 9% of all oesophageal and other tumour patients; (b) since it was preferable to conduct interviews as early as possible in the course of the illness, after the first 7 months of the study a "cut-off" point was established and patients who had not been followed-up before that point were not then interviewed with the full questionnaire, although an attempt was made to follow up all outstanding patients from the early part of the survey to check their address and their state of health. The exclusion of patients not seen within the first 7 months of registration gave more time for interviewing those newly registered in the second half of the survey.
Apart from the regional and the backlog exclusions outlined above, the main selection of patients by the interviewers was on the basis of address. An interviewer with an outstanding interview to complete in a particular village or town would take with him details of 2 or 3 new patients in the same vicinity. Care was taken that individual interviewers did not limit their activities to only one sub-region of their study areas. Nearness to the regional centre was, however, a consideration in the Gorgan-Gonbad region where the 15 patients not visited at all were all in the remote, thinly populated, veryhigh-incidence areas.
As the comparisons of interest in the study are between cancer cases and village-matched controls, selecting cases on the basis of place of residence cannot introduce bias. Furthermore, there was no information in the details provided by the Cancer Registry on which the interviewers could have, consciously or unconsciously, selected patients according to any of the parameters under investigation in the study.
More serious is the number for whom address information was inadequate (16.4% of oesophageal cancer patients and 26% of the other tumour patients). Since the poorer patients are likely to be those for whom it is more difficult to obtain good address information, this is clearly a potential source of bias (see the discussion). Table II gives the proportion of patients who could not be interviewed directly, either because they had died by the time the interviewer reached their home or because they Patients dying between registration and interview 18-9 11-0 22-9 13-9 Patients too ill 3-2 7 9 0 9 6-9
Total All patients 217 127 109 72
were too ill to be questioned. In this event the information was obtained from the spouse or another relative. The proportion of interviews completed in this way was similar for the oesophageal and the other tumour patients. Virtually all the controls were interviewed directly. The indirect interviewing is unlikely to have introduced serious bias, since the questions included would almost all have been common knowledge to the whole household. Questions in which individual concealment of a habit was likely, for example, the intake of opium or alcohol, had been purposely omitted from the study. Some indication of the degree of error that may have been introduced by indirect interviewing can be obtained from Table XII , which gives the comparison between the original and the repeat interviews which were carried out for a sample of patients 12-18 months after they had first been approached (by which time some 87% had died). Similar error confined to 22% of patients (i.e. those interviewed indirectly) is unlikely to have had significant effect on the results.
Statistical analysis.-Both the incidence of cancer of the oesophagus and the prevalence of many of the factors investigated vary greatly throughout the study area. The matching clearly has to be taken into account in the analysis, at least to some extent. Age, however, was found to be only weakly related to most of the factors under study. As a first step, the study area was divided into 8 regions, within each of which the incidence was felt to be roughly homogeneous. These regions were defined in a manner described in a previous publication (Joint Iran/IARC Study Group, 1977) . The first step in the analysis was a tabulation by region and by case/ control status of all the variables included in the study. For any variable for which there appeared to be appreciable association with disease, and for those variables which figured on the list of prior hypotheses, relative risks and confidence intervals were obtained, together with tests of significance and of heterogeneity (Mantel & Haenszel, 1959; Gart, 1971; Mantel et al., 1977) . Adjustment was made for region of residence but not for age. Variables which appeared of interest after this preliminary analysis were included in a more detailed analysis. The latter analysis took full account of the matching, and the simultaneous effects of several variables were considered together, using regression methods based on Cox's conditional likelihood (Cox, 1972; Breslow et al. , submitted for publication). The large sample properties, based on likelihood theory, of the resulting estimates were used to compare the relative risks for oesophageal cancer to those for other tumours.
RESULTS
The statistical analysis was performed at the Biostatistics Unit in Lyon. All data were received on microfilm, and coded by Iranian students. An ongoing check was made to ensure that the complete records on all individuals who were entered into the field books of the field teams were received in Lyon on film. All ambiguities and apparent discrepancies on the filmed documents were resolved with both the field supervisor and the interviewer concerned.
The analyses reported below were performed using only those cases for whom there were 2 controls. Analysis of place of birth used in addition 45 cases in the Gorgan-Gonbad region, with the corresponding 2 controls, for whom a short 4-page questionnaire on residential history had been completed.
Clinical and demographic features of the data Table III gives the method of diagnosis, by site, where histology takes precedence over radiology and radiology over clinical if there was more than one method recorded. Information was lacking for the 41 cases from Ardebil. A partial confirmation of the diagnosis was obtained for a sample of oesophageal cancer patients, trols among the few individuals, all males, who had been to school. Questions on reproductive history were bsked only of the women. The controls had slightly higher parity than the cases, the difference not being significant, but S major difference was the higher proportion among cases of children born alive who had since died.
Among rural males, agriculture was the predominant occupation in both cases Lnd controls. Among urban males, occupations have been allocated between those Df higher and lower socio-economic status (Table V) . The allocation was made by [ranian participants in the study who had no knowledge of the distribution of )ccupations between the different case or control groups. Urban residents whose sole Dccupation was agriculture were sublivided according to the interviewer's assessment of their house relative to others in the community. Both on urban occupation alone, and on the combined assessment of urban socio-economic status, there is an excess of oesophageal cancer cases in the lower-status categories.
The houses of the individuals (those who were interviewed in their own homes, 95 % of the total) were assessed both by the number of living rooms, and by the interviewers' evaluation in comparison with other houses in the village or town (Table IV) . On both scores, the cases appeared poorer than the controls. For rural inhabitants an assessment of socio- any/0 yes/no >once a week/ < once a week >once a month/,< once a month >once a month/ < once a month ever/never ever/never ever/never ever/never ever/never ever/never always/never, sometimes > once a week/ < once a week > once a week/ < once a week ever/never > once a week/ < once a week >once a week/ < once a week > once a week/ < once a week > once a week/ < once a week >once a week/,< once a week ever/never any/0 ,>once a week/< once a week > once a week/ < once a week , once a week/<once a week >,once a day/< once a day > once a week/< once a week , once a month/ < once a month > once a month/ < once a week > once a month/ < once a week ever/never often in season/never or occasionally > once a week/ < once a week ever/never >,once a week/< once a week ever/never >once a week/ < once a week most days/ < once a week > once a week/ < once a week > onrce a week/ < once a week ever/never (contd.) economic status was asked of the village headman. The cases again appeared poorer than the controls. Ownership of land and animals Controls owned more cows than did cases, a difference that was more marked, among males, for ownership at age 25. There appeared to be an excess among the controls for ownership of sheep, but this was only marginally significant for men and not at all for women. For the other animals owned to any extent in the study area, goats, oxen, calves, camels and buffaloes, there was a slight but insignificant excess among controls.
Irrigated and unirrigated land were considered separately. There was little difference between cases and controls for the former; the latter showed a significant excess among the controls. In terms of land use, however, an even larger contrast lay in the growing of green vegetables which was, twice as frequent among controls than among cases.
No differences were seen in the frequency with which commercial crops were grown. Food consumption Bread and rice.-A range of questions were asked on the two staple foods of the region; no differences were seen between cases and controls.
Meat, poultry and fish.-No appreciable differences were seen between cases and controls.
Fats.-Consumption of butter, cheese and sesame-seed oil was higher among the controls, with a suggestion that differences in consumption at age 25 were more marked. The higher consumption of sesameseed oil among controls is in interesting contrast to the geographical association of use of sesame oil with oesophageal cancer incidence, noted in the introduction.
Other miilk products.-There were no appreciable differences in present consumption of milk or yoghurt, whether from cow, sheep or camel. There was an indication of higher consumption among controls of cows' milk at age 25, especially among males. The lack of association with consumption of sheep's milk or yoghurt contrasts with the geographical association, noted in the introduction.
Vegetables.-The majority of vegetables which are eaten cooked (potatoes, dried peas, beans, green vegetables, tomatoes, onions and egg plant) showed little difference between cases and controls. Vegetables eaten raw, salads, tomatoes, onions, garlic and pickled garlic, showed appreciable and significantly higher consumption among the controls. Wild vegetables showed little difference in consumption.
Fruit.-The majority of fruits, including wild berries, showed considerably greater consumption among the controls than among the cases.
Fuel for cooking
The main fuels used for cooking are kerosene and gas, available in cylinders. Wood of course is used throughout the area, but supplies are limited. Gas is used for preference and, as its introduction is recent, its use is an indication of higher present socio-economic status. Use of kerosene indicates a lack of means to avail oneself of a cleaner fuel. Gas is used more by controls, kerosene by the oesophageal cancer cases.
Tea drinking
The temperature at which tea is normally drunk appeared to be hotter among cases than controls (see, however, further analysis). The question asked was: "Normally, do you like to drink your tea very hot?" There was no difference in quantity usually drunk, as calculated from the replies on frequency and cup size, nor were there differences in the use of green tea, found only in the Turkoman area.
Tobacco consumption
The use of nass is confined to Turkoman males. There was no difference in consumption between cases and controls, nor was there an excess of water-pipe use among the cases. Both for males and females, there is a significant excess of cigarette smokers among the cases (Table VI) . However, the groups mainly affected, that is heavy smokers among males and any smoker among females, amount to only 6% of the respective groups.
Source of drinking water No significant differences between cases and controls.
Home industries
No local crafts were worked significantly more often by cases than controls, although there was a slight but non-significant excess of female cases who had ever used dyes.
Anthropometric and clinical measurements
An attempt was made to measure the height of individuals in the study, and questions were asked on previous symptoms of vitamin deficiencies, and on loss of teeth. Under the field conditions, the frequency of meaningful response was too low to warrant further analysis.
Selection of variables for further analysis
The clustering of "significant" results in Table IV n.s. n.s. n.s. n.s.
5-54
3-89 n.s. ment for, and are diagnosed with cancer (the types of cancer given in Table III ).
In Table VII x2=20-24 P-0-001, for the difference between the two sets of regression coefficients (=2x (330.954-207-57 -113-26) ).
* The regression coefficients are obtained by regressing the logarithm of the odds ratio on the independent variables, using the conditionlal (i.e. incorporating the matching) likelihood (Breslow et al., 1978) . Table VIII. tea reflect the association with gastric cancer, which in these data is stronger than the association with oesophageal cancer. Replies to questions on tea drinking may well be determined by the patient's developing gastrointestinal condition itself causing slight discomfort and awareness of the heat of foodstuffs, and no further attention will be paid in this article to the temperature at which tea is drunk. Otherwise, for males the relative risks for the other tumours are uniformly closer to unity than for oesophageal tumours. The lack of significance for many of the relative risks pertaining to the other tumours is partly due to the smaller sample size, but it is clear that the effects for at least some of the variables are significantly greater among the oesophageal cancer group. For females, with just over half the male sample size in each group, the effect is less apparent, but the trend is clearly the same. When the variables describing socio-economic status are treated as a group, the difference between oesophageal and other tumours is striking (see Table VIII with the results for males). For dietary items and for females, the differences are less clear, but again in the same direction. Table IX gives results for oesophageal cancer confined to males, showing that the effect of the 2 raw vegetables and of the 3 fruits, when taken as groups, remain significant even after adjusting for the effect of the 5 socioeconomic variables. As before, the same trend is apparent for females, but the fewer numbers reduce the significance. The dietary variables were not significantly associated with the other tumours after adjusting for socio-economic status, but the lack of numbers renders the result inconclusive.
The conclusions one draws from the results of this section are:
(a) the increased risk associated with low socio-economic status is significantly greater for oesophageal tumours than for other tumours combined (b) the effect of poor diet is significant for oesophageal tumours even after adjusting for socio-economic level (c) the effects are seen more clearly when the matching is incorporated in the analysis.
Demonstration of positive effects for lung cancer and breast cancer One purpose of the inclusion of other tumours in the study was to act as positive controls for the sensitivity of the questionnaire approach in the particular field setting. The strong association between lung, laryngeal and pharyngeal cancers and cigarette smoking is given in Table X . Table XI gives parity and age at first birth for the breast-cancer cases and their controls. There is some association of risk with parity, but no appreciable effect for age at first birth. The latter may reflect the imprecision surrounding age in the region.
Results of repeat interviewing
Ninety-seven oesophageal cancer cases and the corresponding controls were revisited 12-18 months after the first interview, at which time a greatly shortened interview was used. Eighty-four cases (86.6%) had died, and on the majority of these occasions the spouse, if available, or other relative was asked to provide the information. Table XII compares the two sets of results. There are some discrepancies, but no indication of a systematic difference between cases and controls. The results for all cases were similar to those for these 80%, so errors in diagnosis are not likely to have vitiated the results. Second, the possible biases arising from the selection of cases would probably have reduced rather than augmented the observed socio-economic association. As shown in Table I , the major cause of omitting registered cases which could have introduced bias is inadequate addresses, and it is the poorer patients for whom address information is most likely to be missing. The higher proportion with inadequate addresses among the other tumour patients could have biased the comparisons between the oesophageal cancer patients and this group of controls. However, it is suggested that differences in the origin of the records for the different tumours reduce the possibilities of bias. The majority of patients with cancer of the oesophagus are reported by the few centres with radiology facilities. These have a high standard of cooperation in the survey and it is likely that only those patients who themselves have difficulty in specifying their address will be reported without adequate details. By contrast, patients with the other tumours are reported more by the numerous general practitioners and doctors from small hospitals throughout the area who see perhaps 2 or 3 cases of cancer a year and may take less trouble in completing the unfamiliar cancer form. For these patients careless reporting is more likely to account for inadequate addresses.
Furthermore, any biases which arose from the interview setting, a village or small town of rural Iran, would have affected oesophageal cancer cases and other tumours equally. However, the results show unequivocally that the risk associated with low socio-economic status is increased specifically for the oesophagus. The results for poor dietary intake are not so clearcut, but point in the same direction. The fact that many of the other tumours are of the stomach makes this result even more striking. Lastly, the reliability of answers to the questionnaire is demonstrated at least to some extent by the positive findings both for cigarette smoking with cancers of the lung, pharynx, larynx and oesophagus, and for parity with breast cancer, and by the degree of concordance obtained on repeat interviewing.
The findings of the study fall into two groups, positive and negative. The importance of the latter lies in the possibility of eliminating a number of factors pre- We are left, then, with consumption of bread, a low intake of various foods, use of opium and various aspects of tea consumption.
The main positive finding is the relatively low socio-economic status of the cases, associated with a low intake of a range of fruits and raw vegetables. Studies in other areas of the world have shown that oesophageal cancer cases are often poorer than the general population (Wvnder & Bross, 1961; Martinez, 1969; de Jong et al., 1974) . However, the complexity of the societies in which these studies were performed obscures any clear interpretation of the role socio-economic differences might play. The variety of cultural subgroups, and the relationship of both socio-economic status and frequency of a variety of exposures to these subgroupings, gives rise to potentially important confounding. The interest in the present result lies in the difference emerging even when the controls were matched for village of residence and language group. The heterogeneity within a village is not great, and socio-economic stratification is related to only a small range of variables.
A featuire of the socio-economie association is that objective measures of earlier economic status show as strong an association as measures of present status. The proportion of children who died refers in most cases to a period 20 or more years before the diagnosis of the disease. Attendance at school is even earlier in an individual's life. Several other measures, such as ownership of animals or consumption of various foods, indicated a stronger association at age 25 than at the present. These latter measures on their own would need cautious interpretation, but taken together with the more objective measures would indicate a long-lasting poverty. Thus the low socio-economic status found among the cases is certainly not a postdisease phenomenon (i.e. not a reflection of the impoverishment, serious disease can entail in such a society).
One factor clearly related to low socioeconomic status is diet, and in particular, as shown in this study, low consumption of fresh vegetables and fruit. The strong negative association with growing green vegetables corroborates this association.
The results of the earlier study (Joint Iran/IARC Study Group, 1977) showed that the high-incidence area suffered a severe lack of both fruit and vegetables, and also that the Turkoman population has no interest, in raw vegetables and salads, even when readily available. The results suggest to us that dietary inadequacy of this kind increases risk of oesophageal cancer. A second factor potentially associated with socio-economic class within a village is the continued use of traditional but outmoded agricultural practices. In particular, the storage of wheat in underground pits (see Joint Iran/IARC Study Group, 1977) and inefficient, methods of separating foreign seeds from the wheat. Both factors could lead to higher contamination of the bread of the poorer strata of the population. The results of the case-control study show no differences in quantity of bread consumed, but there is no direct measure of degree of contamination from this study. However, consider-able work has now been done on identifying the contaminants of the local wheat, whether seeds or fungi, and the results indicate little possibility of contamination with potential carcinogens (IARC, 1978) .
Opium addiction is often associated with low socio-economic status, the addiction itself absorbing a large proportion of the addict's resources. The results of this study are thus consistent with a role for opium addiction. In this respect, the mutagenic activity of both crude opium and opium residues as shown by the Ames test is of considerable significance (Hewer et al., 1978 , submitted for publication).
The tentative conclusion from the results of a previous study (Joint Iran/IARC Study Group, 1977) was that the very high risk for oesophageal cancer in north-east Iran arises from a severely limited diet, in conjunction with exposure to a carcinogenic agent probably present in opium or in wheat contaminants. The present study provides evidence on an individual basis to support this conclusion. In conjunction with the results of other studies, on wheat contaminants and on opium, the hypothesis supported by most aspects of the data is that the high risk is mediated by exposure to components of opium in conjunction with a diet very low in fruit and fresh vegetables.
